Telah dilakukan suatu penelitian untuk mengevaluasi keragaman genetik sapi Sumba Ongole (SO) berdasarkan DNA mikrosatelit dan mengkaji potensi sapi SO sebagai sapi potong lokal Indonesia berdasarkan kemampuan produksi karkasnya. Sebanyak 28 sampel darah sapi SO digunakan untuk melakukan karakterisasi genetik menggunakan 12 pasang primer DNA mikrosatelit yang direkomendasikan oleh FAO. Data produksi karkas dan bobot kulit berasal dari 506 ekor sapi SO yang dipotong di rumah potong hewan Karawaci, Banten, Indonesia. Nilai heterozigositas 12 lokus mikrosatelit berkisar antara 0,143 sampai dengan 1,000 (rata-rata 0,536). Nilai PIC tertinggi (0,814) ditemukan pada lokus TGLA122 sedangkan nilai terendah (0,280) ditemukan pada lokus BM1818. Sapi dengan bobot potong 351-475 kg merupakan sapi yang paling banyak dipotong pada tahun 2013 dan 2014 dengan persentase karkas antara 52,89% sampai dengan 53,43%. Persentase karkas tertinggi (56,34%) diperoleh dari sapi dengan bobot potong 626-650 kg. Sementara itu persentase karkas terendah (51,42%) diperoleh dari sapi dengan bobot potong 250-275 kg. Hasil karakterisasi genetik menunjukkan bahwa seluruh lokus mikrosatelit berada dalam kondisi beragam dan dapat digunakan untuk mendeteksi level keragaman genetik populasi sapi SO. Hasil studi produksi karkas menunjukkan bahwa sapi SO memiliki potensi yang sangat baik sebagai sapi potong bila dibandingkan dengan bangsa sapi potong lokal lain di Indonesia.
INTRODUCTION
Sumba Ongole (SO) cattle is one of Indonesian local breeds cattle. The existence of the SO cattle in Indonesia began since the Ongole cattle was imported from India in 1914 (Ministry of Agriculture of the Republic of Indonesia, 2014) and placed in Sumba island (East Nusa Tenggara Province) and well adapted in Indonesian climate. The Sumba island eventually set for Ongole cattle breeding center that became known as Sumba Ongole cattle (Hardjosubroto, 2004) . Meat production percentage of the SO cattle was fairly high and percentage of carcass fat was low (Ngadiyono, 1995) . The SO cattle can be used in fattening (feedlots), especially fattening in a relatively long period and gain a high slaughter weight. Carcass of the SO cattle are longer and wider than Brahman cross cattle (Ngadiyono, 1995) .
Up to present, almost no reports about genetic diversity of the SO cattle. Information about genetic diversity is needed to perform conservation program especially in Indonesian local cattle resources and also provide an opportunity for farmers to develop animal breeding bussiness. The development of molecular genetics analysis has made it possible to study into deoxyribonucleic acid (DNA) level. Microsatellites are almost ideal genetic markers because they are abundant, codominant, highly polymorphic, and spread across the entire euchromatic part of the genome (Bennett, 2000) . Microsatellites can be used for estimating the genetic distance (Rehman and Khan, 2009 ), genetic diversity (Mao et al., 2008) , individual profiles and paternity test (Zhang et al., 2010; Radko et al., 2010) , relationship among livestock breeds (Maretto et al., 2012) , and evaluating mutation drift equilibrium of animals (Kathiravan et al., 2009) .
Moreover, information about potency of carcass production in the SO cattle still limited. Lack of information about carcass production is one of the causes of the lack of interest of Indonesian beef industry to develop the SO cattle fattening and breeding bussiness. Therefore, continuous studies are needed to explore information about genetic diversity and potency of carcass production in the SO cattle. The objectives of this study was to evaluate genetic diversity of the SO cattle based on DNA microsatellites and also to study the potency of the SO cattle based on carcass productivity.
MATERIALS AND METHODS

Animal and Blood Samples
Blood samples were collected from 28 individual cattle belonging to PT. KAR Farm, West Java. Blood samples (3-5 ml) were taken from cattle coccigea vein using Venoject and collected in Vaccutainer tubes contained anticoagulant. The blood samples were used for obtaining DNA samples through the DNA extraction process using DNeasy ® Blood & Tissue Kit (Qiagen, Germany) following the producer's method.
Productivity of the SO cattle were analysed from data of carcass and skin weight. Data of carcass and skin weight were obtained from 506 individual cattle that slaughtered in Karawaci abattoir, Banten, Indonesia from November 2013 to September 2014. Animals was slaughtered with consideration of animal welfare and "halal" way.
Primers and DNA Amplification
Twelve microsatellite labelled primers that recommended by FAO (2011) were used in Polymerase Chain Reaction (PCR) process. Primers sequen, annealing temperature, range of PCR product size, and label that used are shown in Table 1 . The PCR reagent composition is as follows: KAPA2G Robust HotStart ReadyMix PCR Kit (1 st BASE, Malaysia) (18 µl), forward and reverse labelled primers (2.8 µl), DW (10 µl), and DNA sample (1.4 µl). Program in the PCR machine (Eppendorf, Germany) is set as follows: 94°C; 5 min (1 cycle), 35 cycles consisting of three stages: (1) 94°C; 30 seconds, (2) 51-59°C; 30 seconds (depends on primers), and (3) 72°C; 30 seconds, followed by 1 cycle at 72°C; 5 minutes. The PCR products then visualized by electrophoresis using 2% agarose gel and followed by ethidium bromide staining. The multiplex DNA fragment analysis was used for allele identification. The multiplex DNA fragment analysis was conducted in 1 st BASE Laboratorium, Malaysia.
Data Analysis
Result of the multiplex DNA fragment analysis was processed using CONVERT ver. 1.3.1 (Glaubitz, 2004) , CERVUS ver. 3.0.7 (Kalinowski et al., 2007) , and POPGENE ver. 1:32 (Yeh and Boyle, 1997) programs. The CONVERT program was used for conversion the length of alleles which were observed for each individual sample to assure suitability for further analysis by POPGENE and CERVUS program. Data of the allele frequencies, the heterozygosity, the genetic distance, and the PIC (Polymorphism Information Content) value were obtained from POPGENE ver. 1:32 and CERVUS ver. 3.0.7 analysis result.
Data of cattle productivity was calculated using MINITAB ver. 14 and analysed with descriptive analysis including mean of live weight, carcass weight, carcass percentage, skin weight, and skin percentage. Data of carcass and skin percentage was divided into sixteen category based on live weight before slaughter. Standard normality test for the data of live weight, carcass weight, and skin weight was conducted to ensure the data were normally distributed.
RESULTS AND DISCUSSION
PCR products for 12 microsatellite loci in this study were in good quality and can be used for allele identification using multiplex DNA fragment analysis. Variation of alleles was detected and followed by analysis of the allele frequency, the heterozygosity, and the PIC value. Allele frequency distribution of each primer pair Table 2 . The calculation of the heterozygosity and the PIC values for all locus has been conducted (data are shown in Table 3 .). The heterozygosity value ranged from 0.143 to 1.000 (mean 0.536). This value was very high (P>0.5) and indicates the number of heterozygous samples. Therefore, all the microsatellite locus in this study were highly polymorphic. The lowest heterozygosity value was 0.143 (BM1818) and the highest value was 1.000 (SPS113). The PIC value for each locus was estimated according to Botstein et al. (1980) . The PIC value at 12 microsatellite loci that used in this study was more than 0.5 (PIC>0.5). Hence, every locus in this study was highly informative for detecting the level of genetic diversity in population.
The highest PIC value in this study was 0.814 (locus TGLA122), while the lowest value was 0.280 (locus BM1818). The low PIC and Ho values for locus BM1818 in the SO cattle in this study can be explained by several factors including null alleles, assortative mating, the Wahlund effect, selection against heterozygotes, inbreeding, or a combination of all these factors (Cervini et al., 2006) . Moreover, the low value of heterozygosity may indicate that a certain breeds are relatively well-conserved (Czernekova et al., 2006) .
Compared to the results from other studies that also used microsatellite which were mostly identical with our study, some differences can be observed. The differences may be on the minimum and maximum allele size, the number of observed alleles and also the PIC value. The comparison is presented in Table 4 . Characteristics of microsatellite that naturally was highly polymorphic was the influential factor that caused the differences in size range of allele and the number of observed alleles. The PIC value and observed heterozygosity (Ho) value in this study for locus TGLA227 was low. This condition was same with Cervini et al. (2006) but contrast with Kesvulu et al. (2009) and Riojas-Valdes et al. (2009) reports that found locus TGLA227 with higher PIC and Ho values. In other hand, PIC and Ho values in locus TGLA53 in this study was low as well as other reports (Kesvulu et al., 2009; Cervini et al., 2006) . Data of carcass productivity was classified into sixteen groups based on the slaughter weight (Table 5) . Data of the slaughter weight was ranged from 250 kg to 650 kg. Most of the SO cattle slaughtered in year 2013 and 2014 was in (Sumadi and Siliwolu, 2004) while the highest carcass percentage ever reported was 53.89% (Ngadiyono, 1995) . Data of Ngadiyono (1995) reported that the carcass percentage of the Brahman cross cattle was 54.18%. In addition, Muthalib (2003) reported that the carcass percentage of the Bali cattle was 50.19%. According to average daily gain values, Ngadiyono (1995) reported that the SO cattle can gain 0.85 kg/day in feedlots condition while the PO cattle can gain 0.86 kg/day (Carvalho et al., 2010) .
CONCLUSION
The results of genetic characterization showed that all the microsatellite locus in this study were highly polymorphic and highly informative for detecting the level of genetic diversity in the SO cattle population. The results of carcass productivity study showed that the SO cattle has excellent potential as beef cattle according to the ability to gain higher carcass percentage (51.42% -56.34%) compare with other local breeds cattle in Indonesia. 
